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Establishment of Early Brain Injury Model of Spontaneous Subarachnoid
Hemorrhage in Rabbits
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ABSTRACT Objective: To build a repeatable and typical nerve injury symptoms animal model of symptoms symptomatic
subarachnoid hemorrhage (SAH) in rabbit. To provide a dependable animal model to research the mechanism of early brain injury(EBI).
Methods: A total of 60 rabbits were divided randomly into 3 groups, including experimental group, control group, blank group. Set up the
SAH model using cisternal puncture injection autologous arterial blood one time. To observe and compare the histomorphology and
behavior of brain tissue in 4h, 8h, 12h, 24h, 48h,72 h. Results: (1) A lot of blood clots and blood has been found in subarachnoid and
cisterna magna of the experimental group. (2) In the subarachnoid space of the experimental group could be observed under the light mic-
roscope a lot of red blood cells and nerve cells edema; Under the electron microscope, such changes could be observed as vacuolar
changes of glial cells, swelling of neurons mitochondria, vacuole and lamellar separation in myelin sheath. (3)There was apparent signi-
ficant neurological damage after modeling in the experimental group. Typical nervous system damage was found in the control group at
4h, but returned to normal at12h. No neurological damage was found in blank group. Conclusion: The method of cisternal puncture inje-
ction blood one time is a simple and repeatable model of symptoms spontaneous subarachnoid hemorrhage (SAH), suitable for research
on EBI
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Table 1 Comparison of neurological function(x s)
Groups 4h 8h 12h 24h 48h 72h
Experimental group 1.61+ 0.00° 1.39+ 0.00° 1.34+ 0.12¢ 1.19+ 0.15° 1.15+ 0.12¢ 1.10+ 0.00°
Control group 1.61+ 0.00° 1.19+ 0.17* 0.69+ 0.00 0.69+ 0.00 0.69+ 0.00 0.69+ 0.00
Blank group 0.69+ 0.00 0.69+ 0.00 0.69+ 0.00 0.69+ 0.00 0.69% 0.00 0.69+ 0.00
a (P<0.01) b (P<0.01) ¢ N
(P<0.01),

Note:a presented there was significant difference when compared with blank group (P<0.01), b presented there was significant difference when compared

with control group(P<0.01), ¢ presented there was significant difference when compared with blank group and control group(P<0.01).
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Fig. 1 Characteristics of phase change in the score of neurological behavior
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Fig. 2 Experimental group shows a large blood clot or blood distribution in the subarachnoid
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Fig.3 MASSON Staining x400 : a large number of red blood cells in subarachnoid
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4 HE x400

Fig.4 HE Staining x400 : Neuronal cell edema, deeply stained nuclear Fig. 5 electron microscope: Swelling of mitochondria and endoplasmic

enrichment, fragmentation dissolution reticulum.

SAH R Chan 19 [1] Ayer RE, Zhang JH. Oxidative stress in subarachnoid hemorrhage:
SAH . Endo 1988 significance in acute brain injury and vasospasm [J]. Acta Neurochir

Suppl. 2008, 104:33-41
SAH . Otsujil!! Endo [2] King MD, Laird MD, Ramesh SS, et al. Elucidating novel

mechanisms of brain injury following subarachnoid hemorrhage: an

o

SAH Bederson 2 Veelken
13

emerging role for neuroproteomics [J].Neurosurg Focus,2010, 28(1):
E10
[3] Cahill J, Zhang JH. Subarachnoid hemorrhage: is it time for a new
Direction[J]? Stroke. 2009, 40(3): S86-S87
[4] Endo S, Branson PJ, Alksne JF. Experimental model of symptomatic
° vasospasm in rabbits[J]. Stroke, 1988, 19(11): 1420-1425
SAH [5] Broderick JP, Brott TG, Duldner JE, et al. Initial and recurrent
SAH  EBI bleeding are the major causes of death following subarachnoid
SAH N hemorrhage [J]. Stroke. 1994, 25(7): 1342-1347
4h [6] Pfohman M, Criddle LM. Epidemiology of intracranial aneurysm and
subarachnoid hemorrhage[J]. J Neurosci Nurs, 2001, 33(1): 39-41
12h 4h [7] Pluta RM, Hansen-Schwartz J, Dreier J, et al. Cerebral vasospasm

>

SAH SAH
EBI,

12h following subarachnoid hemorrhage: time for a new world of thought
_HE MASSON [J]. Neurol Res. 2009, 31(2): 151-158
[8] Kusaka G, Ishikawa M, Nanda A, et al. Signaling pathways for early
brain injury after subarachnoid hemorrhage [J]. J Cereb Blood Flow
Metab, 2004, 24(8): 916-925
[9] Offerhaus L, van Gool J. Electrocar diogrphic changes and tissue
SAH ° catecholamines in experimental subarachnoid hemorrhage [J]. Cardi-
ovasc Res, 1969, 3(4): 433-440
P<0.01 [10] Chan RC, Durity FA, Thompson GB, et al. The role of the prostacy cl
4h inthromboxane system in cerebral vasospasm following induced
12h subarachnoid hemorrhage in the rabbit [J]. J Neurosurg, 1984, 61(6):
12h 1120-1128
[11] Otsuji T, Endo S, Hirashima Y, et al. An experimental model of
symptomatic vasospasm induced by oxyhemoglobin in rabbits [J].
Stroke, 1994, 25(3): 657-662
[12] Bederson JB, Germano IM, Guarino L. Cortical blood flow and
cerebral perfusion pressure in a new noncraniotomy model of subar-
achnoid hemorrhage in the rat[J]. Stroke, 1995, 26(6): 1086-1092
[13] Veelken JA, Laing RJ, Jakubowski J. The Sheffield model of

subarachnoid hemorrhage in rats[J]. Stroke, 1995, 26(7): 1279-1284
(References)

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



